We present an analysis of the orientation effects in SDSS quasar composite spectra. In a previous work we have shown that the equivalent width EW of the [OIII] λ5008Å line is a reliable indicator of the inclination of the accretion disk. Here, we have selected a sample of ∼15,000 quasars from the SDSS 7
INTRODUCTION
The optical-UV emission of Active Galactic Nuclei (AGN) is ascribed to an accretion disk around a supermassive Black Hole (BH). Models developed for such a structure predict that, in order to be radiatively efficient, the disk must be optically thick and geometrically thin (Shakura & Sunyaev 1973) . In this case the geometry of the emitting region imposes a disk continuum intensity that decreases with cos θ, θ being the angle between the disk axis and the observer line of sight, i.e. the source inclination angle. This fact can be hardly directly proven due to the difficulties in intrinsic continuum measurements. The simpler way to test the behaviour of the continuum as a function of the inclination angle is therefore a comparison between this angle-dependent continuum emission and an inclination-independent one.
The [OIII] line at 5008Å, emitted by the Narrow Line Region (NLR) at hundreds of parsecs from the central black hole, has isotropic characteristics, at least if compared with the emissions coming from accretion disk and BLR, and is considered a good indicator of bolometric luminosity of AGN (Mulchaey et al. 1994; Heckman et al. 2004 ). Since line emitting regions are optically thin to line radiation, isotropy depends on their dimensions, i.e. they have to be large enough not to be significantly obscured by opaque structures, such as the accretion disk, the dusty torus and possible nuclear E-mail: susanna@arcetri.astro.it dust lanes. Mulchaey et al. (1994) find that the [OIII] emission is isotropic in Seyfert galaxies (but see Diamond-Stanic, Rieke & Rigby (2009) and di Serego Alighieri et al. (1997) for different results). As a consequence, the observed EW [OIII] , i.e., the ratio between line and local (same wavelength) continuum intensities is expected to be a function of the inclination angle θ.
Moreover, the [OIII] line holds a fundamental role in the context of the Eigenvector1, the set of spectral properties able to explain most of the variance in optical spectra of quasars (Boroson & Green 1992) . The Eigenvector1 is usually referred to as the anticorrelation between [OIII] and FeII intensities, but other spectral properties, such as the Hβ FWHM, contribute to drive the variance of quasars spectra.
In a previous work by our group (Risaliti, Salvati & Marconi (2011) , hereafter R11) we have studied the distribution of the observed EW [OIII] for a flux limited sample of ∼7,300 quasars at redshift z< 0.8, obtained from the SDSS DR5 quasar catalog (Schneider et al. 2007 ). The observed EW [OIII] distribution peaks at ∼10Å and appears to be dominated by the orientation effect at EW > 30Å, while at lower wavelengths it mainly resembles the intrinsic distribution of EW (in general, EW [OIII] is expected to depend on several geometrical and physical properties of the source, such as the dimension and shape of the NLR and the spectral characteristic of the continuum emission). The orientation signature consists in the presence, at high values, of a power-law tail (γ = −3.5) that can be reproduced only by inclination effects.
On the other hand, an examination of the observed distribution of EWs of the main broad lines has revealed that in these cases the inclination effect is much weaker, if not totally absent. This result has been interpreted as a hint at a possible disk-like shape for the BLR: if the BLR and the accretion disk share the same geometrical anisotropy then the EWs of broad lines should not show any angle dependence. Moreover, in such a case, the width of the broad lines should exhibit a trend with EW [OIII] specifically a broadening towards high EW [OIII] corresponding to edge-on sources; indeed the dependence of broad line linewidths in terms of orientation is well known observationally (Wills & Browne 1986) .
As a preliminary test, in R11 we plotted the line width of Hβ versus EW [OIII] and found that despite the expected large dispersion, the average widths of Hβ are larger in quasars with higher EW [OIII] i.e. more edge-on, a fact which is difficult to explain with other scenarios.
Based on these early results, the aim of this work is to search for EW [OIII] dependent (i.e. orientation-dependent) effects in quasars spectra.
For this purpose we have analyzed a large sample of quasars (∼ 12000, approximately twice as many as in R11). We divided the sample in narrow bins of EW [OIII] and performed a detailed spectral analysis of the staked spectra for each interval.
The paper is organised as follows: in Section 2 we present our new sample and we verify the presence of the relations found in R11; in Section 3 we illustrate our stacking procedure, and the spectral analysis. In Section 4 we report our results on the analysis of orientation signatures in both [OIII] λ5008Å and broad lines (Hβ, Hα and MgII) profiles, as well as a possible explanation of the Eigenvector 1 in terms of orientation. In Section 5 we discuss our results.
SAMPLE SELECTION AND GLOBAL ANALYSIS
Our sample of quasars has been selected from the 5 th Quasar Catalogue (Schneider et al. 2010 ) of the SDSS 7 th DR, making use of the measured quantities listed in Shen et al. (2011) . We first required that the redshifts of the sources were in the range 0.001 < z < 0.8, in order for the [OIII] line to be into the instrumentation optimal response window. We further required a luminosity in the range of quasars (Mi < −22.1), and a signal-to-noise S/N 5. Finally we selected a range in equivalent width of the [OIII] line, between 1 and 300Å (R11), in order to avoid strong outliers probably due to incorrect measurements. The final sample includes 12,300 sources, and is a significant improvement with respect to the one presented in R11 (consisting of ∼7,300 sources). The increase of the source number is due both to the use of the larger SDSS DR7 catalogue (107,850 quasars, to be compared with the ∼80,000 of the DR5 catalogue, used in R11), and to the inclusion of all quasars, regardless of the color selection, while in R11 we selected only objects within the "Uniform" subsample (Richards et al. 2006) , i.e. the one selected with the standard blue excess criterion. This less stringent selection has the advantage of significantly increas- . The curves in panels B show the best fit with a high-EW tail slope Γ = 3.5 (green curve), a free slope (red curve; the best fit value is Γ = 6.9 ± 0.2), and no tail (blue curve).
ing the size of the sample, allowing a better analysis of subsamples (see next Sections), but requires a check of the global properties of this new sample.
We therefore performed a global analysis, as in R11, with some relevant modifications, as summarized below. 1) We analyzed the distribution of EW [OIII] , fitting the histogram in Fig. 1A with an integral function:
where L and EW' are the "intrinsic" (i.e. face-on) luminosity and EW of the source, f(EW',L) is a kernel which take into account for the orientation effects, and g(EW') is the intrinsic distribution of the equivalent width, which would be observed if all the objects were face-on. The derivation of f(EW',L) is presented in R11 and is not repeated here. Under the assumptions of a flux-limited sample and assuming a typical luminosity function of optically selected quasars, the integral of f(EW',L) over the luminosity produces a power law term EW Γ . If the distribution of inclination angles is isotropic, we obtained Γ = 3.5. We fitted the EW distribution with a free Γ, and assuming different function for the intrinsic distribution g(EW'): a Gaussian curve, two Gaussians (as in R11), and a log-normal distribution. The latter provides the best fit to the data, with the lowest number of free parameters. The best fit values for the curve shown in Fig. 1 , perfectly reproducing the data, are an average log(EW [OIII] ) of 1.04 and a standard deviation of 0.26 for the intrinsic distribution and a slope of the high-EW tail Γ = 3.45 ± 0.12. The deviation from the intrinsic shape g(EW) starts to be relevant at EW> 30Å. This implies that most of the observed sources with EW> 30Å are seen nearly edge-on. 2) We repeated the same analysis for the equivalent width of the Hβ line. The results, shown in Fig. 1B , are quite different from the previous case: the data are reproduced by a Gaussian distribution with average < EW (Hβ) >=58Å, standard deviation σ(Hβ)=23Å, convolved with a very steep high-EW tail (Γ = 6.9 ± 0.3). A tail with Γ = 3.5 is strongly ruled out. A pure Gaussian is also statistically disfavoured, even though at a much lower significance (note the logarithmic scale in Fig. 1B ). Our conclusion is that the distribution of EW(Hβ) suggests an almost disk-like spatial distribution of the gas emitting this line, with a small deviation with respect to the perfectly planar geometry. 3) As a further check of our interpretation, we analyzed the distribution of the flux ratio R=[O III]/Hβ. In our scheme, since the observed Hβ flux has the same inclination effects as the continuum, the ratio R should show a similar distribution as EW [OIII] . This is indeed the case, as shown in Fig. 1C , where the best fitting curve is obtained from the convolution of a log-normal distribution and a high-R tail with slope Γ = 3.20 ± 0.15. The 2σ deviation from the expected −3.5 value is probably an indication of the deviation of Hβ emission from the pure disk-line distribution of the continuum.
Based on the global analysis described above and in order to investigate the spectroscopic properties of the sample as a function of disk inclination, we divided the sample in subsets of about constant EW [OIII] . We chose to create 7 logarithmically spaced bins of EW [OIII] with a width of 0.3 (Table 1 ). Since in the first two bins the distribution is dominated by the intrinsic dispersion rather than inclination effect (i.e we can assume that all the objects in the first 2 bins are nearly face-on), we merged them into a single sample. We end up with six subsamples, with enough objects to ensure a proper statistical analysis.
3 DATA ANALYSIS
Spectral stacking
We produced a stacked spectrum for each of the subsamples described above. The spectra of the individual sources within each EW [OIII] bin have been normalized by dividing for the flux of the line under examination (e.g. [OIII] , Hβ, MgII), deredshifted according to their redshift as tabulated in Shen et al. (2011) and finally rebinned to a common wavelength grid (λmin = 2000Å and λmax = 7000Å with a step of ∆λ = 0.5Å to preserve the spectral resolution). The adopted rebinning procedure is adapted to spectroscopy from the Drizzle algorithm used for photometry of undersampled images (Fruchter & Hook 2002) . The drizzle algorithm is conceived to take into account the weighted flux from each input spectrum.
The code produces the matrix of redshifted and rebinned spectra from which we can obtain the composite spectrum (stack ).
Our purpose is to obtain a precise fit of both the broad lines (Hβ, Hα, MgII) and the narrow line [OIII] 5008Å. An effect of stacking sources with different fluxes may be an alteration of the profiles of the stacked line. In order to avoid this, for each line we first normalized each spectrum to the flux of that line, and then we produced the stacked spectrum to be used on the analysis.
The average properties of each subsample are better represented by medians rather than by averages (due to the possible presence of strong outliers). However, a single median spectrum would have a too low S/N compared to the average. Based on these considerations, we obtained the stacked spectra by applying the following procedure to each spectral channel: we averaged only the fluxes between the 47 th and the 53 rd percentiles of the channel flux distribution obtained by considering all available spectra. We then checked that the stacks do not depend on the precise percentile levels, e.g., they are equivalent to those obtained by considering the 25 th and the 75 th percentiles. The number of spectra used to obtain the flux distribution in each spectral channel is approximately given by the number of objects presented in Tab. 1. Deviations from those numbers are due e.g. to flagged spectral channels in some of the spectra. The stacked spectrum for the first EW [OIII] bin ((1 − 6)Å) normalized to the fluxes of MgII, Hβ, [OIII] and Hα respectively is reported in Tab. 2. The normalization of the spectra to the fluxes of a given line was adopted to preserve the average profile of that line. An example of the final stacks is shown in Fig.2 ; the stacks are in logarithmic scale to show how the slope is always the same for all the EW [OIII] bins.
We have finally checked that including the not-uniform objects in the SDSS sample (Section 2) in our selection does not affect the final results.
Spectral fitting
The IDL fitting procedure has been written making use of mpfit (Markwardt 2009 ) which fits simultaneously continuum and spectral lines.
The template we used to fit the spectra consists of the following components: -a power law for the continuum -broad emissions of FeII, obtained by convolving the individual rest frame lines inferred from the template of Véron-Cetty, Joly & Véron (2004) and from simulated templates for different physical conditions of the BLR obtained making use of the open source plasma simulation code Cloudy (Ferland et al. 2013) , with a Gaussian that accounts for the velocity of the emitting gas -Broad Lines, fitted with a broken power law convolved with a Gaussian function. The broken power law has the following expression 
Notes
Wavelengths are given inÅ and specific fluxes in 10 −14 erg cm −2 s −1 . The complete tables for stacked spectra normalized to every line for all the EW [OIII] bins are available online.
where λ0 is the central wavelength and α and β are the slopes for red and blue tail respectively. This broken power law is then convolved with a Gaussian so to avoid the presence of a cusp (Nagao, Marconi & Maiolino 2006) .
-Narrow Lines, fitted with a single Gaussian, with the exception of the high ionization lines ([OIII] among them), for which an extra Gaussian is present, that takes into account the possible presence of a blue component due to outflowing gas
The fitting ranges and constraints on the parameters for all the spectral windows of interest are listed in Table 3 . For the broad components we report the slopes of the two power laws defining the red and blue tail (respectively α and β), besides the line broadening, that is the σ of the Gaussian function used to convolve the two power laws so to avoid the cuspy peaks. In the case of MgII the reported central wavelength is that of the doublet, but in the fitting procedure the two lines have been actually dealt with separately. For narrow lines instead, fitted with a simple Gaussian function, the line broadening is the usual σ. The central wavelength reported in Tab. 3 is the nominal laboratory vacuum wavelength for each line, used as a starting guess. The central wavelength is however left free in the fitting procedure.
The line width is expressed in σ, FWHM and InterPercentile Velocity (IPV) width, defined as the difference in velocity between two reference wavelengths, λ1 and λ2, including a fraction f of the total flux F: (Whittle 1985) . The values of λ1 and λ2 are chosen in order to have a flux of 1−f 2 F in each of the excluded tails (i.e. λ < λ1 and λ > λ2, respectively). This additional quantity has been evaluated on broad lines best fit profiles to account for broadening and on [OIII] best fit profiles with the aim of defining an asymmetry coefficient (see Section 4). For the broad lines the width parameters are not a direct output of the fits and, for this reason, the σ, FWHM and IPVs have been computed directly from the output fitted profiles. We evaluated the errors on these quantities through a Monte Carlo simulation. In doing this we have to take into account that the (five) parameters defining a broad component are not independent. In order to produce a reasonable Monte Carlo extraction we have instead to deal with independent parameters; so we made a change of parameters, choosing combinations that make the covariance matrix diagonal. The new independent parameters are distributed around their central values, estimated from the old ones making use of the transformation matrix. We performed 1000 extractions for each new independent parameter to collect 1000 parameters sets from which we built a synthetic broad line. We evaluated σ and FWHM for each realization of the line and computed the mean and the standard deviation of the 1000 synthetic profiles, finally getting an estimate of the error on each parameter of the original profile.
RESULTS

Broad lines
As described in Section 2, the absence of the power law tail in the distribution of the EW of broad lines suggests that the BLR clouds share the same anisotropy as the accretion disk. In this case both the flux of the broad lines and that of the disk have the same dependence on the inclination angle, making the ratio between lines and continuum fluxes, i.e. the EW, no longer a function of inclination. The BLR clouds should then orbit on a disk around the SMBH and they must be optically thick to the broad emission lines. If this is the case the velocity inferred by the observer from the line widths should be only a fraction of the intrinsic one, depending on the inclination of the source with respect to the line of sight (specifically v obs = vint sin θ). The subsequent step of our analysis has been the study of profiles as a function of EW [OIII] for Hβ, Hα and MgII. Fig.  3 shows the broad profiles normalized to their peak values for each subsample with a constant EW [OIII] . The dependence of line width with EW [OIII] can be interpreted, within our scenario, as due to the different source inclinations with respect to the observer line of sight in each subsample.
In Fig. 4 , 5 and 6 the broadening can be observed more quantitatively; these figures show the increase in FWHM, σ and the Inter-Percentile Velocity (IPV) width (in this case we have evaluated in particular the difference between velocities corresponding to 5% and 95% of the integrated line flux, IPV 90%) for the broad components of the three emission lines as a function of EW [OIII] . All the parameters grow rather steadily going from low (near the face-on position) to high EWs (near the edge-on position). FWHM, σ and IPV have been computed on the best fit line profiles. Statistical errors for these quantities have been evaluated as explained in Section 3.2, but due to their small values (ranging from a few 10 −5 up to a few 10 −3 ) we have conservatively assigned a 1% systematic error to each of these quantities. Values and errors for each stack are listed in Tab. 4.
Narrow Lines
We then performed a detailed study of the [OIII] λ5008Å line, the most prominent NLR emission feature. Fig. 7 shows the [OIII] profile obtained for each EW [OIII] stack. The blue component decreases going from low EWs ("face-on" positions) to high EWs (edge-on positions). This behaviour is what is expected if we associate the blue component to an outflow: the preferential direction of outflows is perpendicular to the accretion disk and so the observed outflow velocity will correspond to the intrinsic one only in the face-on position, while in any other position this will be decreased by the factor cos θ. An analysis of the shifts in the velocity of the two (main and blue) [OIII] [OII] ), assumed to be the systemic velocity of the "host galaxy" of the relative stack, as first suggested by Boroson (2011) (Fig. 8) . The shift in velocity clearly decreases going from low EWs to high EWs with a higher absolute value for the blue component with respect to the main one. The shifts and their errors (converted to velocity shifts starting from wavelength shifts from the Gaussian curve fits) are listed in Tab. 5.
FeII
FeII emission originates from the BLR. The intensity of these lines is quite weak if compared to other broad lines; in addition, because of the presence of multiplets, they are often blended and, therefore, difficult to disentangle from each other in our spectra. We paid special attention to the analysis of those features due to the importance they hold in the Eigenvector1, i.e. the anticorrelation between FeII and [OIII] intensities in quasars spectra, responsible for most of the spectral variance in optical spectra of quasars (Boroson & Green 1992; Sulentic & Marziani 2015) .
This anticorrelation is commonly seen in quasar spectra so its presence in our spectra stacks is not surprising. What could be more interesting is the fact this anticorrelation has a trend with the observed EW [OIII] ; moving from stacks corresponding to low EW [OIII] values to stacks corresponding to higher values, FeII emission becomes less and less intense, while [OIII] line behaves just the opposite. This trend discloses a dependence of Eigenvector1, at least partially, on orientation. In low EW [OIII] stacks ("face-on" objects) the BLR is face-on and so the FeII emission is seen at the peak of its intensity. Recently Shen & Ho (2014) examined the relationship among the strengths of FeII and [OIII] with the Hβ linewidth in the context of Eigenvector1. They ascribe the negative correlation between the Hβ linewidth and the FeII strength to the BH mass or, equivalently, the Eddington Ratio. In their scenario this property is the main driver of EV1, with the orientation only contributing to the dispersion of the linewidths at fixed FeII strength. We find similar trends between these spectral characteristics, but the main difference in our interpretation is that we believe the orientation to be one of the drivers of the EV1 and explain the anticorrelation of the Hβ linewidth and FeII strength as an orientation effect. We note that other physical drivers of the EV1, such as the BH mass, luminosity or Eddington ratio, may be relevant. In our analysis this effects, if present, are diluited by the average of the whole quasar population in each bin of EW [OIII] .
Double-peaked broad lines
If the Hβ line is emitted by a flat distribution of clouds, we expect that double-peaked lines are more frequent in edge-on sources. In order to investigate this point, we considered the EW [OIII] "unambiguous", and "possible" double-peaked lines, based on visual inspection. Given the non-homogeneous nature of this selection a large spread in the distribution is expected; however, the relatively large number of objects (about 100 "unambiguous" and 500 "possible") allows for a comparison with the global distribution of EW [OIII] . In Fig. 9 we show the cumulative EW [OIII] distributions for the global sample, and the two "unambiguous" and "possible" double-peaked subsamples. It is clear that the double peaked objects are on average shifted towards higher values of EW [OIII] . We performed a Kolmogorov-Smirnov test on the distributions and we found that the probability that the shift towards Figure 6 . FWHM, σ and IPV (90%) of the MgII broad component depending on EW [OIII] .
high EW [OIII] in double peaked objects is NOT significant is below 10 −4 for both the "unambiguous" and the "possible" double-peaked quasars.
L [OIII] and L5100 distributions
As a final point in examining the EW [OIII] bins we consider the luminosity distributions of [OIII] and continuum at 5100Å (Fig. 10) . The flux limited selection is visible in the continuum luminosity distribution that is steadily peaked around log(L5100) ∼ 44.6 although it can be recognized a small shift in the central values, ascribable to the expected decrease in continuum luminosity moving from face-on to edge-on positions. A more relevant effect of the flux limited selection is present in the [OIII] luminosity distribution: sources in edge-on position are selected only if they are intrinsically more luminous. Since [OIII] is an isotropic indicator of the intrinsic disk luminosity we observe an excess of high L [OIII] in object with high EW [OIII] . The average values of L [OIII] and L5100 for each bin are listed in Tab. 6.
DISCUSSION
Our analysis of the EW distribution of [OIII] and of the stacked spectra of quasars with different EW [OIII] have revealed several relevant properties of the narrow and broad line regions:
(i) The distribution of EW [OIII] is well reproduced by an intrinsic log-normal distribution convolved with a high-EW power law tail. The maximum and dispersion of the intrinsic distribution are EWMAX = 1Å and σ = 9Å. The exponent of the power law tail is Γ = 3.5.
(ii) The distribution of EW of Hβ is well represented by a Gaussian distribution with EWMAX = 58Å and σ = 23Å and a power law tail with Γ 7. (iii) The [OIII]/Hβ distribution shows the same high end tail as EW [OIII] .
(iv) The [OIII] line shows a blue tail whose intensity decreases moving from low to high EW [OIII] . The blueshift similarly decreases with EW.
(v) The width of broad lines increases moving from low to high EW [OIII] .
(vi) FeII emission is prominent for low EW [OIII] and its intensity decreases moving to high EW([OIII]).
(vii) Double peaked broad lines objects are more frequent for high EW([OIII]) with respect to low EW [OIII] .
Here we discuss the physical consequences of our results.
Distribution of EW [OIII] and EW([Hβ])
The distribution of EW [OIII] is relevant in two respects: (1) the high-EW tail Γ = 3.5 fully confirms the scenario of an isotropic emission of the [O III] λ5008Å line, with intensity proportional to the illumination from the ionizing source, and a disc-like continuum emission; (2) the ratio between the width of the intrinsic distribution and its peak value is an estimate of the precision of the [O III] luminosity as an indicator of the bolometric luminosity (which is supposed to be dominated by the disk emission). From our results, we conclude that an estimate of the bolometric/disk luminosity based on the [O III] line has an uncertainty of a factor of ∼2. The possible reasons for the observed intrinsic dispersion of EW [OIII] are variations in the covering factor of the Narrow-Line Region clouds as seen from the disc and effects of the dispersion in the optical/UV spectral energy distribution (the emission of the [O III] line is expected to be proportional to the disk emission at the line ionizing frequency of [O III], i.e. ∼ 50 eV, while the continuum is measured at the emission frequency). These effects are discussed in Risaliti et al. (2011) . We note that in principle an increase in EW [OIII] could be due to dust reddening of the disc component. In this case, however, the effect of dust reddening should be seen also on continuum spectra, while we have shown in Section 3.1 that our selection ensures that only blue objects are present (see also Tab. 4).
The distribution of EW(Hβ) strongly suggests a disclike emission of the line. The orientation effects found in the broad emission lines require the BLR to be not only flat, but also optically thick to these lines. This is likely to be the case for the Hβ line: for densities and column densities typical of BLR clouds (n > 10 9 − 10 10 cm −3 and NH > 10 23 cm −2 ) the optical depth of the Lyα line is expected to be higher than 10 4 , and the optical depth of the Balmer lines start to be significant when τ (Lyα) is higher than a few hundred (Osterbrock & Ferland 2006) .
Moreover, the distribution of R=[OIII]/Hβ confirms the suggestion of a disk-like shape for the Hβ emitting region. If the BLR geometry resembles that of the accretion disk then this ratio is a close version of the EW [OIII] the difference between the two being determined by the larger height scale of the disk of the BLR, probably caused by the presence of turbulence in the gas componing this structure.
The [OIII] line profiles
The spectral results on the [OIII] emission line can be interpreted as a simple consequence of the increasing inclination of the sources going from low EWs to high EWs.
In Fig. 11 [OIII] and [OII] 3727.092, 3729.875Å profiles are compared for each of the six stacks. The [OIII] profile shows a prominent blue tail decreasing toward high EW [OIII] while [OII] holds quite steady in all the bins.
The [OIII] blue component is due to gas in outflow from the NLR towards a direction mostly perpendicular to the plane of the accretion disk. In this scenario, the angle between the outflow direction and the observer line of sight is the same as the disk inclination angle. The velocity component along the line of sight is therefore
The increase in the central velocity shift of the blue [OIII] component with respect to the systemic velocity of the . Cumulative distributions of EW [OIII] for the whole sample (black, continuous line), the "unambiguous" doublepeaked quasars (red, dot-dashed), and the "possible" double peaked quasars (blue, dotted line).
host galaxies (v [OIII] − v [OII] ) has the same explanation: the shift is more important when the object is face-on because we are observing the outflow exactly along the line of sight (Fig. 8 right panel) (the same result was found in Boroson (2011) Shen et al. (2011) for the estimates of the redshifts. Since we use redshifts from this reference, we are obtaining an inclination dependent systematic shift: more face-on sources have a more prominent blue tail, and so a bluer central λ in the global profile. This bias is instead negligible in edge-on objects (Fig. 8 left panel) .
To give a more quantitative measurement of the [OIII] profile degree of asymmetry we evaluate an asymmetry index similar to that defined in Heckman et al. (1981) and based on differences between Inter-Percentile Velocities (IPV); the asymmetry index is defined as
where v05, v50 and v95 are the velocities corresponding to the wavelengths including 5%, 50%, and 95% of the line total flux. Through this definition we are able to quantify the asymmetry of a line; with a AIP V 05−95 > 1 the line is characterized by a blueward asymmetry, while for AIP V 05−95 < 1 the line is more prominent in the red part of its profile. The asymmetry index for each stack is reported in Tab. 5. AIP V 05−95 decreases moving towards high EW [OIII] in agreement with the result in Fig. 7 (i.e. a blue tail becoming less prominent at higher EW [OIII] .
Broad line profiles
The number of studies supporting a non-spherical shape of the BLR has constantly grown in recent years. Zhu, Zhang & Tang (2009) analyzed the BLR profiles in SDSS quasars and suggests that two components with different geometries and physical conditions are needed to reproduce the observed spectra; others studies also suggest the presence Figure 10 . L [OIII] and L 5100 distribution for each stack (the dashed lines represent the mean value for each distribution). The distribution of sources in terms of their continuum at 5100Å luminosity is stable around ∼ 44.6, a consequence of the flux limited selection. On the other hand the central value of sources distribution in terms of [OIII] luminosity increases going towards high EW [OIII] bins. This is due to the flux limit of the sample: when moving towards edge-on positions we are selecting intrinsically more luminous objects.
of two components, one of them with a spherical geometry while the outer one disk-shaped (Bon et al. 2006 ). In the same BLR disk-shaped scenario it has also been suggested that the kinematics of this inner region, consisting of a combination of rotational and turbulent motions, could affect its geometry, with broader lines emitted from more flattened regions (Kollatschny & Zetzl 2011) . Moreover, the proximity of the BLR to the obscuring "torus" of the Unified Model (Antonucci 1993) suggests a smooth connection between the two structures, rather than two completely separated regions, as usually described in the standard unification model. Indeed, the BLR could represent a transition region from the outer accretion disk to the dusty region of the torus (Goad, Korista & Ruff 2012) . Recently Pancoast et al. (2014) used direct modelling techniques on a sample of AGN for which high quality Reverberation Mapping data were available in order to investigate the geometry and the dynamics of the BLR. They found that the geometry of the BLR, as traced by Hβ emission, is consistent with a thick disk. All these works, despite different aims and explanations, share a common interpretation of the geometry of the BLR.
We claim that the dependence of the broad components on EW [OIII] is an evidence of the disk-like shape of the BLR: moving from low to high EWs (that is from "face-on" to edge-on objects) the component of velocity of the BLR in the direction of the observer grows steadily with the cosine of the inclination angle.
Taking into account this result leads to a number of improvements in our understanding of the AGN inner regions, starting from the determination of the SMBHs virial masses. As long as we consider the BLR as composed by virialized gas, the SMBH mass can be inferred from the BLR lines width according to the relation
where v is the BLR observed line width and RBLR can be obtained from Reverberation Mapping and from the luminosity-RBLR relation for single epoch observations (Kaspi et al. 2000; Bentz et al. 2013 ). An orientationdependent analysis of emission lines could on one hand improve our knowledge of the morphology of the BLR and so help us in determining more accurately the virial factor f (Shen 2013), and on the other hand remove the systematic underestimate of the line widths in non edge-one sources.
Eigenvector 1
The orientation effects revealed using EW [OIII] as an inclination indicator provide a possible interpretation of Eigenvector 1 (EV1) (Boroson & Green 1992) explained in terms of the orientation effects as follows: assuming a disk-like shape for the BLR the intensity of FeII emission lines decreases from face-on to edge-on positions. This effect is clearly present in our stacks: FeII emissions are more prominent in stacks with low EW [OIII] (Fig. 12) . FeII emissions seem to disappear moving towards high EW [OIII] , rather than decrease in intensity as the other broad lines do. This fact may suggest that the FeII disk-like structure, besides being flatter than the other broad lines emitting regions, is flatter than the continuum emitting region itself, i.e. the accretion disk. Unfortunately the FeII spectrum is characterized by the presence of several, close multiplets and its emissions are by far less intense than those of the other broad lines. This complicates a deeper investigation on this subject. It is possible, in fact, that for the two reasons mentioned above we are simply not able to detect a behaviour of FeII emissions similar to that of the other broad lines.
SUMMARY
In this paper we analyzed the spectral properties of SDSS quasars as a function of the inclination of the accretion disk with respect to the line of sight. We used the equivalent width of the [OIII] λ5008Å line as an orientation indicator. Our main results are the following.
1. The EW [OIII] observed distribution is the convolution of an intrinsic log-normal distribution and a power law tail ∝ EW −3.5 , as expected for a randomly distributed population of disks in a flux-limited sample (R11).
2. The EW(Hβ) instead does not show the same tail, suggesting that the BLR could be characterized by a disk-shape geometry.
3. The R = [OIII]/Hβ distribution resembles the EW [OIII] observed distribution, with a slightly different value for the power law tail, probably an indication of the deviation of the BLR from a pure disk-like structure.
4. The [OIII] line has a blue tail, whose intensity and blueshift with respect to the rest frame wavelength both decrease moving from low to high EW [OIII] .
5. All the broad lines behave in the same way: the width of the line increases moving from low to high EW [OIII] .
6. The Eigenvector 1 too has a trend with the EW [OIII] the FeII emission is strong when EW [OIII] is low and diminishes gradually while EW [OIII] increases.
7. Double peaked objects are more probable for high EW [OIII] than for low EW [OIII] . Figure 12 . Fits of the Hβ-[OIII] spectral window for the (1−6)Å, (12 − 25)Å, (100 − 250)Å stacks respectively. The spectrum is fitted with several functions: for the broad component of permitted lines a double power law convolved with a Gaussian is used. Narrow lines (for both permitted and forbidden lines) are fitted to two Gaussian, the first one accounting for the main component of the line, the other one accounting for the blue tail ascribed to outflowing gas fron the NLR. For the FeII emission several templates are taken into account (see Section 3.2 for details).
All these findings can be uniquely and satisfactorily explained with the only use of inclination effects; we claim that is very difficult to find an alternative scenario able to account for all these evidences in a similarly simple and straightforward way. On the other hand, if the optical/UV of quasars is due to geometrically thin disks, such observational effects are unavoidable. The scheme we present makes indeed use of only two physical hypothesis: 1) the source of the UV-optical continuum is an optically thick and geometrically thin accretion disk, whose luminosity decreases with the cosine of the inclination angle, 2) the [OIII] emission is isotropic and is ascribed to the illumination of the NLR by the same accretion disk. Such hypothesis naturally arises from our current knowledge on AGN and commonly accerted hypotheses on their nature.
